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PURPOSE: To miniaturize an ink jet device and enhance 
the reliability by reducing the number of electrical nodes 
of the ink jet device. 

CONSTITUTION: Conductor patterns 29 are formed to a 
cover plate 5 at the positions corresponding to those of 
the shallow grooves 18 of a piezoelectric ceramics plate 
1. When the cover plate 5 is connected to the 
piezoelectric ceramics plate 1 , the electrodes on both 
sides of grooves 15 are electrically connected to the 
conductor patterns 29. A voltage is applied across the 
electrodes 13 through the conductor patterns 29 and 
side walls 1 1 are deformed to inject ink. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The base plate which has the slot constituted with the side attachment wall at least whose part 
is the piezo-electric section, Since a liquid ink room is constituted, said slot is prepared by a wrap cover 
plate and said piezo-electric section of said side attachment wall, since electric field are generated in the 
piezo-electric section, have the electrode with which an electrical potential difference is impressed, and 
said side attachment wall is deformed by impression of the electrical potential difference to said 
electrode. It is the ink fuel injection equipment characterized by having the pattern of a conductive layer 
which connects said cover plate with said electrode electrically in the ink fuel injection equipment which 
gives a pressure to the ink of said liquid ink interior of a room, and injects ink. 

[Claim 2] It is the ink fuel injection equipment according to claim 1 which the vadum shallower than the 
depth of flute is formed at the end of said slot, and the flow electrode which flows through said electrode 
of the both-sides wall of said slot in the vadum is formed in said base plate, and is characterized by 
connecting said pattern of said cover plate with said flow electrode electrically. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink fuel injection equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the ink jet printer head of the drop method adapting 
electrostrictive ceramics on demand is proposed as a printer head. By changing the volume of a liquid 
ink room according to deformation of electrostrictive ceramics, this injects the ink of the liquid ink 
interior of a room as a drop from a nozzle at the time of the volume reduction, and introduces ink into 
the liquid ink interior of a room from the ink installation way of another side at the time of volume 
increase. And a desired alphabetic character and a desired image are formed in the nozzle and the space 
superiors which counter by approaching mutually, arranging many such liquid ink rooms, and making a 
liquid ink drop inject from the nozzle of an appropriate location according to the given printing data. 
[0003] As this kind of an ink fuel injection equipment, there are some which are indicated by JP,63- 
247051,A 5 JP,63-252750,A, and JP,2-150355,A, for example. The schematic diagram of these 
conventional example is shown in drawing 1 1 , drawing 12 , drawing 1 3 , and drawing 14 . Hereafter, 
drawing 1 1 which shows the sectional view of an ink fuel injection equipment explains the configuration 
of the conventional example concretely. 

[0004] A slot 1 5 serves as two or more liquid ink rooms 12 which have spacing mutually in the 
longitudinal direction of space by joining the electrostrictive ceramics plate 1 which has the side 
attachment wall 1 1 which separates two or more slots 15 and these slots 15, and performed polarization 
processing in the direction of an arrow head 4, and the cover plate 2 which consists of a ceramic 
ingredient or a resin ingredient through the junctional zone 3 which consists of epoxy system adhesives 
etc. The liquid ink room 12 is a configuration long and slender in the perpendicular direction of the 
space of the rectangular section, and the side attachment wall 1 1 is extended covering the overall length 
of the liquid ink room 12. The electrode 13 for driver voltage impression is formed in both the front 
faces from the side-attachment-wall 1 1 upper part of glue line 3 near [ a side attachment wall 1 1 ] to 
side-attachment-wall 1 1 center section. It fills up with ink in all the liquid ink rooms 12. 
[0005] Next, drawing 12 which shows the sectional view of an ink fuel injection equipment explains 
actuation of the conventional example. In this ink fuel injection equipment, if liquid ink room 12b is 
chosen according to the given printing data, forward driver voltage will be impressed to 13f with 
electrode 13e, and Electrodes 13d and 13g will be grounded. Thereby, the drive electric field of the 
direction of arrow-head 14b act on side-attachment-wall 1 lb, and the drive electric field of the direction 
of arrow-head 14c act on side-attachment-wall 11c. Since the directions 14b and 14c of drive electric 
field and the direction 4 of polarization lie at right angles at this time, side attachment walls 1 lb and 1 lc 
deform in the direction of the interior of liquid ink room 12b quickly according to the piezo-electric 
thickness skid effectiveness. The volume of liquid ink room 12b decreases according to this 
deformation, the ink pressure of liquid ink room 12b increases quickly, a pressure wave occurs, and a 
liquid ink drop is injected from the nozzle 32 ( drawing 13 ) which is open for free passage to liquid ink 
room 12b. Moreover, if impression of driver voltage is stopped, since side attachment walls 1 lb and 1 lc 
return to the location before deformation (refer to drawing 1 1 ), the ink pressure in liquid ink room 12b 
will decline, and ink will be supplied in liquid ink room 12b through a manifold 22 ( drawing 13 ) from 
the ink feed hopper 21 ( drawing 1 3 ). 

[0006] Since a liquid ink drop cannot be injected to coincidence from two nozzles which are open for 
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free passage in two adjoining liquid ink rooms in the conventional example, For example, after injecting 
a liquid ink drop from the nozzle which is open for free passage in the odd-numbered liquid ink rooms 
12a and 12c from a left end, The liquid ink room 12 and a nozzle 32 are divided into two or more 
groups, and a liquid ink drop is injected as a liquid ink drop is injected from the nozzle which is open for 
free passage in the even-numbered liquid ink rooms 12b and 12d and then a liquid ink drop is again 
injected from the oddth. 

[0007] However, when it does not pass over the above-mentioned actuation in basic actuation of the 
conventional example but shape is taken as a product, it impresses in the direction in which the volume 
increases driver voltage first, after making ink supply to liquid ink room 12b previously, impression of 
driver voltage is stopped, side attachment walls lib and 1 lc are returned to the location before 
deformation (refer to drawing 1 1 ), and ink may be made to inject. 

[0008] Next, drawing 13 which shows the perspective view of an ink fuel injection equipment explains 
the configuration and manufacturing method of the conventional example. The parallel slot 1 5 for 
forming the liquid ink room 1 2 of the aforementioned configuration is created by the grinding process 
which used the thin disc-like diamond blade for the electrostrictive ceramics plate 1 which performed 
polarization processing. Although a slot 15 is a slot where the depth of the electrostrictive ceramics plate 
1 almost same in the whole region is parallel, it becomes shallow gradually as an end face 17 is 
approached, and in the end-face 1 7 neighborhood, it is created so that it may become the shallow parallel 
vadum 18. 

[0009] An electrode is formed in the inside of this slot 1 5 and the vadum 1 8 of sputtering etc. Although 
an electrode 13 is formed only in the upper half of the side face at the inside of a slot 15, an electrode 19 
is formed in the whole side face and whole base at the inside of the vadum 1 8. The electrode 1 3 formed 
in the side attachment wall 1 1 of the both sides of a slot 15 is electrically connected by this electrode 19. 
Moreover, the ink inlet 21 and a manifold 22 are created by grinding or cutting to the cover plate 2 
which consists of a ceramic ingredient or a resin ingredient. 

[0010] next, the field by the side of slot 15 processing of the electrostrictive ceramics plate 1 and the 
field by the side of manifold 22 processing of a cover plate 2 — the junctional zones 3 ( drawing 1 1 ), 
such as epoxy system adhesives, — therefore, it pastes up so that each slot 1 5 may form the liquid ink 
room 12 of the aforementioned configuration. Next, the nozzle plate 31 by which the nozzle 32 was 
formed in the location corresponding to the location of each liquid ink room 12 at the end face 16 of the 
electrostrictive ceramics plate 1 and a cover plate 2 is pasted up. The substrate 41 with which the pattern 
42 of a conductive layer was formed in the location corresponding to the location of each liquid ink 
room 1 2 is pasted up on the field of the opposite side with epoxy system adhesives etc. an 
electrostrictive ceramics plate 1 slot 15 processing-side. 

[001 1] And the electrode 19 of the base of the vadum 18 and the pattern 42 of a conductive layer are 
connected with lead wire 43. Usually, the technique of well-known wirebonding is used for such 
connection. In order to prevent contact of lead-wire 43 which adjoin since [ usually very small ] the 
mechanical strength is small, an open circuit, and the corrosion by the moisture and dust in atmospheric 
air, generally the diameter of this lead wire 43 uses resin, such as an epoxy system, and forms a 
protective coat (not shown) (potting). Heat hardening of the protective coat is carried out. 
[0012] Next, drawing 14 which shows the block diagram of a control section explains the configuration 
of the control section of the conventional example. The pattern 42 of the conductive layer prepared in 
the substrate 41 is connected separately respectively at LSI chip 51, and the clock line 52, a data line 53, 
electrical-potential-difference Rhine 54, and an earth line 55 are also connected to LSI chip 51 . LSI chip 
51 impresses the electrical potential difference V of electrical-potential-difference Rhine 54 to the 
pattern 42 of the conductive layer through which it flows in the electrode 13 in the liquid ink room 12 
which judges from which nozzle 32 a liquid ink drop should be injected, and is driven from the data 
which appear on a data line 53 based on the continuous clock pulse supplied from the clock line 52. 
Moreover, the electrical potential difference 0 of an earth line 55 is impressed to the pattern 42 of the 
conductive layer through which it flows in electrodes 13 other than said liquid ink room 12. 
[0013] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional technique of 
using wirebonding for the electrical installation between the electrode 19 of the base of the vadum 18 of 
the electrostrictive ceramics plate 1, and the pattern 42 of the conductive layer of a substrate 41 The 
substrate 41 for the junction of connection to an external drive circuit is needed for everything but the 
electrostrictive ceramics plate 1 . Moreover, after pasting up the electrostrictive ceramics plate 1 and a 
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substrate 41 as a process, wirebonding was given, and it needed to be protective coat formed (potting) 
for protection of lead wire 43. Furthermore, it is necessary to form the bonding pad for carrying out 
bonding of the lead wire 43 to a substrate 41 in a pitch comparable as the pitch of the vadum 1 8, and 
since pattern 42 formation is difficult for the pitch of the bonding pad since it is narrow, and it needs the 
surface treatment of the pad for wirebonding as compared with a general printed wired board, the price 
per unit area is very expensive [ a pitch ]. 

[0014] Moreover, in order to carry out wirebonding, when it is necessary to prepare a large amount of 
plant-and-equipment investment and the environment of a clean room etc., and to avoid contamination 
of the bonding pad section as much as possible and carries out bonding of the multipolar wire, it is not 
easy for there to be problems, such as a piece of lead wire 43 and flow, also in a potting process, and to 
secure the yield and dependability. 

[0015] In addition, since a level difference was between the vadum 18 and a substrate 41 by approaches 
other than wirebonding, it was difficult to carry out electrical installation of between the electrode 19 of 
the base of the vadum 1 8 of the electrostrictive ceramics plate 1 , and the patterns 42 of the conductive 
layer of a substrate 41 . 

[0016] This invention is made in order to solve the trouble mentioned above, and it aims at aiming at 
improvement in the dependability by the miniaturization of an ink fuel injection equipment, and 
reduction of the electrical installation mark. 
[0017] 

[Means for Solving the Problem] In claim 1 of this invention for attaining this purpose The base plate 
which has the slot constituted with the side attachment wall at least whose part is the piezo-electric 
section, Since a liquid ink room is constituted, said slot is prepared by a wrap cover plate and said piezo- 
electric section of said side attachment wall, since electric field are generated in the piezo-electric 
section, have the electrode with which an electrical potential difference is impressed, and said side 
attachment wall is deformed by impression of the electrical potential difference to said electrode. A 
pressure is given to the ink of said liquid ink interior of a room, and said cover plate is characterized by 
having the pattern of a conductive layer electrically connected with said electrode in the ink fuel 
injection equipment which injects ink. 

[0018] In claim 2, the vadum shallower than the depth of flute is formed at the end of said slot, the flow 
electrode which flows through said electrode of the both-sides wall of said slot is formed in the vadum, 
and said pattern of said cover plate is characterized by connecting with said flow electrode electrically at 
said base plate. 
[0019] 

[Function] In the ink fuel injection equipment of this invention which has the above-mentioned 
configuration, if said cover plate is joined to said base plate, said pattern and said electrode will be 
connected electrically, said electrical potential difference will be impressed to an electrode through the 
pattern of a cover plate, said side attachment wall will deform according to the piezo-electric effect of 
said piezo-electric section, a pressure will be given to the ink of said liquid ink interior of a room, and 
ink will be injected. 
[0020] 

[Example] Hereafter, one example which materialized this invention is explained with reference to a 
drawing. Drawing 1 is the perspective view of the ink fuel injection equipment 1 by this example. The 
ink fuel injection equipment 71 of this invention consists of the electrostrictive ceramics plates 1, the 
cover plates 5, and nozzle plates 3 1 which are a base plate. 

[0021] A side attachment wall 1 1, a slot 15, and the vadum 18 are formed in the electrostrictive ceramics 
plate 1 as usual. And an electrode 13 is formed in the upper half of a side attachment wall 11, and the 
electrode 19 is formed in the side face and base of the vadum 18. With this electrode 19, the electrode 13 
of the both-sides wall 1 1 which are the both sides of a slot 1 5 flows. 

[0022] A cover plate 5 is formed from a ceramic ingredient or a resin ingredient, and the ink inlet 21 and 
the manifold 22 are formed of grinding or cutting. The conductor pattern 29 is formed of sputtering etc. 
at the cover plate 5 between the manifolds 22 and the end sides 27 of a cover plate 5 in the 
electrostrictive ceramics plate 1 and the field to paste up. The edge by the side of the manifold 22 of a 
conductor pattern 29 is arranged in the location corresponding to the vadum 1 8 formed in the 
electrostrictive ceramics plate 1 . 

[0023] The nozzle plate 31 has pasted the end face of the electrostrictive ceramics plate 1 and a cover 
plate 5 as usual. 
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[0024] The configuration of the ink fuel injection equipment 71 by this example is explained using 
drawing 2 . Drawin g 2 is a sectional view in the vadum 1 8 of the ink fuel injection equipment 71 . 
[0025] At the edge by the side of the manifold 22 ( drawing 1 ) of a conductor pattern 29, the optimum 
dose peak sets solder 33 beforehand, and the optimum dose peak sets the heat-curing mold adhesives 35 
at it on the side attachment wall 1 1 by the side of the end side 17 ( drawing 1 ) of the electrostrictive 
ceramics plate 1 . As shown in drawing 3 after that, a cover plate 5 and the electrostrictive ceramics plate 
1 are stuck by pressure so that the location of a conductor pattern 29 and the vadum 1 8 may suit. And 
heat is applied, solder 33 is fused and the heat-curing mold adhesives 35 are stiffened. Then, solder 33 
connects electrically and an electrode 19 and a conductor pattern 29 can impress an electrical potential 
difference now to an electrode 19 and a pan through a conductor pattern 29 at an electrode 13 (refer to 
drawing 1 ) with it. Moreover, electrode 19 comrades formed in each vadum 18 are insulated by the 
heat-curing mold adhesives 35. At this time, a slot 15 (refer to drawing 1 ) is plugged up with a cover 
plate 5 by coincidence, and the liquid ink room 12 (refer to drawing 1 1 ) is formed in it. 
[0026] Next, drawing 4 which shows the block diagram of a control section explains the configuration of 
a control section. The external drive circuit 39 consists of LSI chip 51, the clock line 52, a data line 53, 
electrical-potential-difference Rhine 54, and an earth line 55, and the conductor pattern 29 formed in the 
cover plate 5 is connected separately respectively at LSI chip 51. Moreover, the clock line 52, a data line 
53, electrical-potential-difference Rhine 54, and an earth line 55 are also connected to LSI chip 51. 
[0027] And LSI chip 51 impresses the forward driver voltage V to the electrode 13 of the liquid ink 
room 12 to inject through a conductor pattern 29 and an electrode 19 according to necessary data. Then, 
the electric field which go in the direction 4 ( drawing 1 1 ) of polarization of a side attachment wall 1 1 
direct occur, and a side attachment wall 1 1 deforms according to the piezo-electric thickness skid 
effectiveness, gives a pressure to the ink in the liquid ink room 12, and injects ink from a nozzle 32. 
[0028] Thus, in the ink fuel injection equipment of this example, since the electrical installation of the 
electrode 13 prepared in the wall of the liquid ink room 12 and the pattern 29 which flows in LSI chip 51 
is connectable by joining a cover plate 5 to the electrostrictive ceramics plate 1, the lead wire 43 
( drawing 13 ) which connects the pattern 42 ( drawing 1 3 ) of the substrate 41 ( drawing 13 ) of the 
conventional technique and the electrode 19 of the vadum 18 becomes unnecessary. For this reason, 
many processes, such as said bonding process and said potting process, and the large sum facility of 
those are unnecessary. Moreover, it is not necessary to introduce the wirebonding itself which has many 
technical problems in those production control, and the yield and dependability. Thereby, it is not 
necessary to prepare a bonding pad required in order to carry out bonding of the lead wire 43 in the 
electrostrictive ceramics plate 1. Furthermore, it is not necessary to use the substrate 41 expensive for a 
** pitch. 

[0029] Moreover, since adhesion of a substrate 41, and the electrostrictive ceramics plate 1 and a 
substrate 41 is omissible as compared with the ink fuel injection equipment of the conventional 
technique, it is possible to reduce a manufacturing cost. 

[0030] In addition, although solder 33 was used for the electrical installation of an electrode 19 and a 
conductor pattern 29 in this example, this may use electroconductive glue etc. independently. In 
addition, if the adhesives solidified in ordinary temperature instead of the heat-curing mold adhesives 35 
are used, it becomes unnecessary to apply heat in the case of adhesion of a cover plate 5 and the 
electrostrictive ceramics plate 1, a heating process can be skipped, and cost can be reduced. 
[0031] Moreover, although the vadum 18 and an electrode 19 were formed, it flowed through the 
electrode 13 of the both sides of the liquid ink room 12 with the electrode 19 and the conductor pattern 
29 of a cover plate 5 was electrically connected to the electrode 19 in this example, direct continuation 
of the conductor pattern 29 may be carried out to the electrode 13 of the both sides of the liquid ink 
room 12 as a configuration which plugs up the edge of the opposite side for a slot 15 a nozzle 32 side, 
without forming the vadum 18 and an electrode 19. 
[0032] Next, a modification is shown in drawing 5 - drawing 1 0 . 

[0033] As shown in drawing 5 , a well-known thick-film formation technique enables it to form a 
conductor pattern 56 in a cover plate 45 free at any configurations by forming a cover plate 45 with the 
alumina of the ingredient generally used to a hybrid IC substrate etc. The upper and lower sides of 
drawing 10 are opposite to the convenience top of explanation, and drawin g 1 from drawing 5 , and it is 
shown here, and it has drawn so that a cover plate 45 may turn down and the electrostrictive ceramics 
plate 1 may turn up. Formation of the flat surface of one side is also possible for a conductor pattern 56, 
and as shown in drawing 6 , it is possible also for establishing a through hole 57 in a cover plate 45, and 
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forming a conductor pattern 56 in both sides of a cover plate 45. 

[0034] And as shown in drawing 7 , it is also possible by forming the electrode 61 for soldering, 
performing surface preparation, such as for example, solder plating and gold plate, to the electrode 61 
for soldering, and connecting flexible substrate 63 grade to the end of a conductor pattern 56 with 
soldering to connect the external drive circuit 39 ( drawing 4 ) with a conductor pattern 56 electrically. 
[0035] Moreover, as shown in drawing 8 , by leading a conductor pattern 56 to about 27 end side of a 
cover plate 45, and soldering the contact terminal 65 for planning electrical installation with the external 
drive circuit 39 ( drawing 4 ), the ink fuel injection equipment 67 can be treated as one module, and 
attachment and detachment with the external drive circuit 39 ( drawing 4 ) are attained easily. By 
carrying out like this, a user can exchange the ink fuel injection equipment 67 easily as one unit. 
[0036] As shown in drawing 9 as other examples, electrical installation with the external drive circuit 39 
( drawing 4 ) is realizable only by contact by forming the contact electrode 69 on extension of a 
conductor pattern 56. In order to improve the dependability of connection, the contact electrode 69 can 
also perform surface treatment, such as gold plate. The same effectiveness as the example shown in 
drawing 8 also in this example is acquired. 

[0037] Furthermore, as shown in drawing 1 0 , the soldering pad 72 can be formed on a conductor pattern 
56, and the connector 73 for commercial surface mounts can also be soldered on the pad 72. Also in this 
example, the trunk cable of flexible substrate 75 grade connected to the external drive circuit 39 
( drawing 4 ) becomes removable easily, and a user can exchange the ink fuel injection equipment 77 
easily as one unit. 

[0038] In an old example, although LSI chip 51 ( drawing 4 ) which drives an ink fuel injection 
equipment was mounted in the location different from an ink fuel injection equipment, it is also possible 
to mount an LSI chip on a cover plate 45, and to consider as a hybrid IC. Loading of an LSI chip is 
mounted by the well-known loading technique. Adhesives are supplied to the location in which an LSI 
chip is first carried by a dispenser etc., an LSI chip is carried and heated, adhesives are stiffened, and an 
LSI chip is fixed to a cover plate 45. And an LSI chip and a conductor pattern 56 are connected by the 
well-known connecting means. 

[0039] Moreover, it is also possible to mount common electronic parts if needed on a cover plate 45. On 
a cover plate 45, the mounting approach of the electronic parts of a common surface mount mold 
prepares the predetermined electrode for soldering, and mounts it by the well-known reflow-soldering 
method. This supplies cream solder to the electrode for soldering beforehand, carries and heats 
electronic parts and carries out a soldered joint. 
[0040] 

[Effect of the Invention] If said cover plate is joined to said base plate, since said pattern and said 
electrode will be connected electrically and impression to an electrode of said electrical potential 
difference will be attained through the pattern of a cover plate according to the ink fuel injection 
equipment of this invention like [ it is ****** from having explained above and ], the conventional 
wirebonding is unnecessary. For this reason, the clean room for the countermeasure for suppression of 
coal dust dispersion in that wirebonding process is unnecessary, and many processes, such as said 
bonding process of that lead wire and said potting process, and the large sum facility of those are 
unnecessary. Moreover, it is not necessary to prepare based on a bonding pad required in order to carry 
out bonding of the lead wire. Furthermore, it is not necessary to use a substrate expensive for a ** pitch. 
Therefore, since electrical installation with an external circuit becomes possible easily, the effectiveness 
of the miniaturization of an ink fuel injection equipment, low-pricing, and high-reliability-izing by 
reduction of electrical installation mark is done so. 

[Translation done.] 
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[Drawing 4] 
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[Drawing 7 ] 




[Drawing 8] 




[Drawing 9] 




[Drawing 10] 
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[ooo33 c(Dm<o^>^m^mtLx^ mz.& 

3-2 4 7 0 5 Hf^*8, ttHIB6 3-2 5 2 
7 5 O^i^g&tmP)^- 1 5 0 3 5 5^4*«lcE* 
^nTVSktDtf&So 01 K 012, 01 3&tf0 

[0004] iton 5Rzmmi szmrzwmi 

l*#U ^o^Bl4 073(Rlti:«-@5aS«rfiSL/c:ff«-tr 
7 = -y^xXl—h 1 £u -t^5-y^X^$/-ctt«lii 
#fl«*>5ft**^-/'U- V 2 ££\ x^+^ftf 
ajt¥fr&fc3&^/f 3£/rLT&^5C£T% j» 1 5 

1 2i;&&«, -fyyffill 2 J£Sr®<D*Sffi©Sii: 
*73lRl»caaSV^ttT-«»9. Ill KWy^ffiSl 2 



(2) #HB¥ 7-81048 

2 

(D^SKfrfcoTfaLfT^S. {BUS 1 l<Djft»13ttj£ 
OMSl 1±«3&»6«IB1 1 **»*-e©W*ffifc»i, 

ramffEPira/B©®! 1 3;w&j££nT^£„ ^t©-c 

i^i£Ml 2rttc{i-r>^A^*?n5o 
[0 0 0 5] ^c, -f>^7i«*f^B©»rB0^-f 0 1 

i 2 btfimsns mmi 3 eti 3 ncm 
<omms.imiiai£ti. m&i 3 d 1 1 3 gtiSJti^n 

ya s„ etuc<kt>®JS 1 1 bictt^aii 4 b ©73 iRjofgifj 

miw, fins 1 1 cictt^sii 4 c 07? foommwRtf 
mjj&4 thm&LT^zfctb^ fflisi 1 b&t/i 1 c 

«\ EEmiP^-r^O^tCtoT'O^^l 2bOrt 

1 2 b ©:§«#?!&!> LT-f 2 bOWV^ffi* 

tf*»citt*:U £E*ft!b^LT, ^>^mM \ 2 b 

tc^ii-r^yx^s 2 (01 3) frc>->(i'?WLmtmM 

20 bTkX$\ 1 c ft*8S»S&©tt« (01 l#S§) (CMS fcJ6 

-f>^jSMi 2 brt©-f>*m*i*M£Tu -otms 

□ 2 1 (01 3) ^5-7-*- ;l/F2 2 (01 3) £ji 
LT^V^ftf 1 2 brtK^ 4a3 0 

[0006] f&awvtt* mm-tz2'D<D'<>t>mmic 

tmmi 2 a, i 2 ctcaii-rsyx;i/^e.-Y>'^?K?s 
*<mtvrc&, m&mB<o>(yzmw.i 2 b. 1 2 dtc 

^1 2Sy/X;V3 2*«S«D^-XK^flJbT'r>' 

[0007] mL, ±^»mise3i5eiios*i6mcjg 
^«^iiiia-rs7jiRjtc0iijnu ytic-f^^^i 2 b 
Ill lbMl lc *^&ffi<DGLW (0 1 1 #80 tc 

[0008] ^K:, W > 2mM3iW<DM$im*m? 0 1 

«ra*MiL/yE«-b5 5 >y ^xxw h 1 fc. i^bi 

^O^^^V KXb- K*«fflbfcW»JftIX*fc ±0 
T, Wieo^O-O^^Mi 2*}gfiE-rsfca6£D¥?f 
fcitl 5?:Mt5„ ?tl 5liEHr7 5 7^X7'b- 

7tC3St3<»conT^lc^<*0x iffiffil 7«-5S7?ti 

[0 0 0 9] COM 1 SRtfgrftl 8<Dftmci±, MM 

50 Kiii*mm<D±¥ft<D&\zmmi 3i*K&.i£t\%t>\ 



(3) 

3 

mm i 8(Dftmc&*:(DmffiRz?&M-£mcmmi 9# 

&&?<tXZ>o 1 9tJ:oT, Si 5 (D^mom 

^^^#AP2 1 Stfv K 2 2*flFfi£f 3 0 
[0 0 10] ffil^S-^X^-h 1©S1 

5innHB9©ffii:#M— XU— 1- 2©vn*- ;l/F2 2 fin 
IflJfDffifc^ X#*^g#SlJI|<7>g£-/g3 (01 
1) £oT, &><?<D?gl 5#fufB<DJ£#tfM'>^iK^l /0 

*&^1 2©tt«fi:^JSL/-cfi{ltyX^3 2#gt*£ 
:7V- I- HOifl 5fiDlffl!lhR*fffl!l<9®k:«\ &-f>tr 

A^^e»nrc:a«4 1&, i^->^s«sij*fc<toT 

[0 0 1 1] fLT> S«l 8©Jgffi«DfKgl 9fc#* 

mm >$o *fi&o 0 *t 

[0 0 12] ^»C, pm$K0-7vvi'm*7F-tmi 4IC 

<k^>T, ^^ooSijffligpcD^^siwr^o s«4 uc 

IS^5nfc5S?WBC^— >4 2ti^ffi4r»c:L S I =f- 30 

775i(cgi^n, ^n-y^^-r^5 2, -r— 

>53> ME.^^>5 5 t L S 1 

f '^5 1 £g$i£nT</>5„ LSIf-^SlI^ ^ 
n «y <7 7^ > 5 2 tl/cMJBI-r 5 * D y trs<)l 

XtcS^^T, r-?7^>5 3llcin5f-^^ 

5). ifoyx^s 2^e.'<>^MrS<o'«*f^f 3^*^ 

^aifin-r^o syiB-o^^i 2J-xn<o®ffii 3 
mji o ^raifin-r^o 

[0 0 13] 

«4 1 <DW1©^*-V4 2 ^cD^tomSWSEfilcy 



ftfflW- 7-81048 

4 

fig (*7f^>^) #£^T*£^/c„ gtC *&4 HC 

«*» asi 8<DVv*tmim<DVv : ?-T'mm4 
[0014] %tz., v-f^r^r^ >-y%mm?zrctb 

£\ #-yx*>^IIlfc:&o>Tfcl?ig[4 3<D$jn, jffin 

[00 1 5] ®, ffm-trv^'y^X^U—h i cojSS 1 
8<Dfem<Dmm \ 9tSfi4 l©IIWi©A*— 2/4 2 

[0 0 16] #5S3l§a:, ±^LfcP t 3S^^-r5/=:a6 

i>*^o«^fi«iSig!^s©M^ti: «fc zmm&(Dfy±*mz> 

[0 0 17] 

5«»c«fcoT«fi££nSjg*WT£^-X7L'- h 
Bul2«S^\OftEOfflfinlcJ;»3Buia<Dg*^JgUTx Su 
£*®m£?Z>o 

[0 0 18] gf5R^2T*(4. HufB^-XT'b-Kcfi. 

B5ffijgo-«tc ito^?«tf3?av^?s*^fie2n, *■ 

5. 

[0 0 19] 

*^-7*U- KD/<*->*fl- LTBtife«ff *'Sffitc9J 
fio $ ft> MiaEWSPOSm^lc «fc ») iulSffiHg^^ L 



-3- 



5 

[0 0 2 0] 

»m l rmwrzo 0 1 ittmmmx. zz-o? mmm 

5 1 ©£Hg0-e&So #f£tiB©'i'>'^'Wi^«7 1 tt\ 

V>S„ 

[0 0 2 1] BES-fe^5-y*x:/b-h 1 fctt, 9&tk 

mute, mk i u Mi 5. ami s^wtsntv^ 

So ^UT. fiOHl 1 ©±¥#KSffi 1 3^S?ns 
SJSl 8QffllBB&tf&aDlC«ttl 9^M^tlT^5. 
com® 1 9{C<tt3T. dtl 5©Wffl!|-Z?&SWffl!ffil 1 
©Sffil 3*»»iS«n*. 

[0 0 2 2] TV-bSti, ■fe^Svi'XWBi: 

i^)T, >f ><7i§AP 2 1 K 2 2 W« 

2 2 TV— h 5©— 4gffi2 7 £©«£, Sf*^ 

f{^^->2 9iD-7^*-;l/K2 2ffliJ©iiSgC{i J Em-fe 
7?f^^U- h 1 fC^^n^SS 1 8 lc*fJ5T3 

[0 0 2 3] ffitt-fev5-y^X7V-h l&.tf#A-:/ 

[0 0 2 4] H2*m-»T**at«UKJ:*-/>^iWM« 

[0025] S^-^2 9©V-*- 71/K22 (0 
1) m<Dt%tmc, Jt.!d>i;i!)li^3 3*®lfcTfc 
JE®-fe-7 5>y<7X:7V-M©-a!S® 1 7 (01) 
MQfllSl l±tct±, ^@!ftSSSSiJ3 5^r)i«®^T 
*5< 0 -?-©*&03fc:jjVr<5:5fc:. AA-yi/- h 5 fcJE 
m-fe^S-y^XTV-M gfls:/^— > 2 9 £g 
)gl 8 £©&«#-& 5 -fc^lcEBTtSo ^Lt, Xft«jbn 

^TiiU£3 3*Mu «asfta»«aij 3 5 *«fb* 

-ttSo fSi:, fg&l 9£3|{*^2->2 9tti, ItA, 
/c3 3lc<toT«^MKjgfil$n. f#^-y2 9«: 
ILTlil 9, ££>lcttS@l 3 (0 1#SSO KSJE 

«r0iiraT*%sj:dc«:So ^n^tl©*^ 1 8»c 
^fiEsnrcm® 1 9 ra±.«> f^ftsy&ss'j 3 5 tct 0 
*6*i£ns 0 'c©fc*HB*fc/j*i 5 a* 
^-7i/-h5T'S^n, 1 2 (01 i# 

[0026] ^tc, um&oyu-y zm*m-tm4\c£. 

3. 1E7-I'>5 4 1 7-X7-f>5 5A^M?n, 



(4) #i¥7-8l04 8 

{@4rtL s i nc^St^nrv^So Sfcs 

0F7-X7-O5 5*>LS I f77"5 ncS^tlTO^ 

So 

[0 0 2 7] ftt, L S I f77"5 1 Sf^Ox- 

^icf^T, mm?Z'f>-!7®mi 2©tn 3tc*# 

>-2 9RUWM1 9^LTiEC»lgSlSJEV^rffI 
iafSo "TSi;. ffllgi io»@^IrJ4 (ii 1) tl 

fT-rs«^*^Lr, mm 1 ltfE.nmfr-t'oyim 

10 CioT^U -r>^^l 2rtOf>^{CJE^^ 
^T-<>^%/X;l/3 2^e>«|*-rS„ 

[0028] c<oj:o»c, *mmm<D'<>?<%Mm.wv 

it. -OfWmi 2©fiilc^6nfctll 3£LS 

1 =f-v7s 1 tc#ii-rs^^->2 9 t<Dmf5.m&& 

S£fSCi:fc«fcoT&irc-#S©T% g£*£»IS©S« 

41 (013) <r>t\&— >4 2 (013) tmm 1 8© 

«@1 9h*8M-rS»|g4 3 (013) tf^FMirft 
So c©fc*6. tuIS # > x > y IS. HijIB^-yx-T > 
20 ^X*I^<©Xigi:. ^©^SS^SMtA^HTfe 

So %tc, ^niE>(oxmmmt. $ss»), fla&icfe 
»A-rs!gs*^\ cntj:»), »«a4 3*^>7 J -c 

>^S;fca6£<i^&#>7^>?VW K*E«-b75 
r^XTV-h 1 fcKO-S&Ktfftts Sfctf-y^ 
©7ci6£igffifc««4 1 «rffiffl-rS*fS*^V^ 
[0 0 2 9] S/-c. fi£*affi©-r^^7i«*tSBi:ltl5L 
T» S«4 lSt>-JEEm-fe7 5<y^xyi^-h 1 i:S«[4 

1 ©S»**BST-^SfcJ6, Siinx h*««-TS C t 
30 ^nTfgT'feSo 

[0030] ^mmmr-imm 1 9 

2 9 £(Dn%.&3&mc. f±A,f£3 3«rfflV^/i*V cnt 

v^nt^ ^^-yiz-hsitms-b^^-y^xyix-h 

1 ©«»©IB»cS»*in*SieSA^ < * »3 , *nl»XS«r 
«BST-#. nxh^fijgET-tSo 
[0 0 3 1] Sfc. **5S«ajT-{±. iSiHl 8&Z>'S«S1 
9^ttT, Mmi 9fC*oTl'>^jg^l 2©Mffl!l© 

40 s@i 3t**jiu =e(omm\ 9tc*/^-^p-h5 

©»{*y^->2 9^S»^tC^UTV^rc*\ SjS 1 
8Stf«gl 9*KtJf»c» iSl 5^/X;b3 2{UtS 

ffi^l 2©M(B!l©m®l 3lcSg«SibTfeJ:»/\ 

[0032] ^ic, 0 5—0 1 o^mm^To 

[0 0 3 3] 0 5 UljS-niUU M/*>Jy K I CS^tC 
-&6*Hcteffl£nS#»©7/U5:^T** A-^U— h 
4 5^fi£-rs;ii:fc«fct). JafilOJWR^A£»6icJ:-3 

50 #.^*->5 6 CttfnimtteZo CCT% 



7 

Wt-iLtfet), 7U-h4 5&Tlc^ jEm-tr^ 

fc^ffilt. 71-— }- 4 5£X;l/— /1/5 7% 

^ttT, i3rt—7 U— h 4 5 <DW®lCgf*^*-> 5 6 
£ t *> pTtgT'^So 
[0 0 3 4] fLT, B 7 Ka^r&KU jitt^-vs 

ffl«®6 1 fcfRJfcfcf, ttAJ£*y^ ^7*?<DiI 

»IeISS3 9 (0 4) %B*ttfc»ttr* C fenT^-p* 
5. 

[0 0 3 5] £/c, iast^-r^tc, TV— h4 

5 0-M2 7Jfi< £T?jH*/<;*->5 6^r»#. ftffi 
lgft(HlSS3 9 (04) £©S*tt&j^03ftfe<75jgj£ 

6 T^ytOOtv'a-^LTfipCJ:*^. 
{cna5|g«JlllK3 9 (04) fcOBJBitfpJtgKftS,, E 
5 f Septet?). 7 lZ—^XD=L—y 

[0 0 3 6] C©ffi©*&0J£LT0 9{c^*£lc v jg 
5 6 0ffi«±teSfj*[«a6 9^tt£C£}C 
i0> Sto©*T?^gP^i!ii5iK 3 9 (0 4) i:<DB^K 

asw*«H-e#*„ sa«fl!)flBiiitt*ia±-r*fc«>K:»js 
5. £ <onss0ij *3 o ^ r 0 s tc ^ l rc mmm tmrnco 

[O0 3 7]It, Bl 0(ca*-r&lc x 5 
64>±lCttAJ£ttfr/<y F7 2*Rtf\ K7 2 

5ci:t,Tf5„ c<omtc^rt>, 9i^mssm^3 9 
(04) icmM-2£nrcyis*->7frmi£.7 5f©*iy 
-^*^tc«flKpiH6^% <9 , ^>^mmmm 7 7 a 

[0038] ^ST'OHBi^JCfet/^TH, -ozmmm 

M%:fflLW}'T2> LSI f-y^5 1 (04) «Y>^iSjWS 
Bi:«SiJ©l§mK|ggSftT^;fc*^ #/^-7L—h 4 
5 _hl£ LSI fy^8LTA^7"'J y K I C i:"T5 
C i: feRjtgTfe^o LSI ^-y 7<DJSt8«J§a©JS«S 
BfcioTBBStl*. S-T7 ? '<-^^>D-|§F(e:J;i3 L S 

i :/#»««n*«m«i:»Bsij*«ieu Lsif 

•y7*jS^U ftU»LT««W*«{b*-a-» LSIf7 
7%*^— 7 V— V 4 5 K@3£-f 3o ^ LTs LSIf 
■y7£2»ft:/^-> 5 6 fc*H»<D»tt^gHc,l: ^ Ttt 

its,, 

[0 0 3 9] $/c. *>^-7U-h 4 5±tcte»frgt;:jS 
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[0 0 4 0] 

tulBtf -y x-r > ^*x^^ < oil £ „ ^©SfBfcBB 

v. tor, ®micn&®mt(DmimmMtf'5smctz: 
[01] ^zmxo— mmm&ji/zmMmmzTKt&m 

0T*£S„ 

[02] mmm<D^ > ? mm^u<D^m-t 5 
[03] *«wo— sa6«io-< y if mmmmcDzmt =y 
[04] *m*<o~mmm<o%mm*7&*ws>m-<*3b 

[0 5] *MOgZ^iiO-1 , > ^ *^B©3l^ ^ 
^->^-r^l0T'355o 

[06] ^^OMHIIlieiJcO-O^lSftf^Bcr)^/^ 
^->^-T»fM0T'a6S o 

[07] ^m<D^-mmm<o^yi7mmmm<mum 

[0 8 ] *^mE3HfigPcD-l' V^lKW^BO^-SlJlHlSS 

[09] ^WO^E^SS^IO-l'V^lglt^BCD^gBIsi 
ES fcOSSKffiS^-rBBB-p* 2> , 

[010] *&W(D$g^mmcD'fy-!7mi%iWom& 

[011] fi£*B©-r >^i«ltSB^^-r»fBn0T*fe 

So 

[012] f^EB<D-O^«U»ltB0nf^«^rBBB 

[01 3] 1^B<Di'>^BBBB«^-rBBBT« 
50 Z 0 
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[011] [012] 




(si) int. ci. 6 mam frftmmm^ f i smm^sm 

B 4 1 J 2/055 

B 4 1 J 3/04 1 0 3 A 



